Alumina, Al 2 O 3 , is widely used since it exists in several polymorphs with very different properties. Metastable phases like γ-alumina are used in catalysis applications due to their high surface area. 1 The thermodynamically stable α phase is chemically inert with excellent mechanical properties, and is widespread in wear-resistant coating applications. In industry, α-alumina is typically deposited at substrate temperatures of ~1000 °C using chemical vapor deposition. 2, 3 Such high temperatures limit the choice of substrate, a fact that has led researchers to apply physical vapor deposition (PVD) to grow crystalline alumina at reduced temperatures. In conventional PVD, the depositing species are mainly neutrals; energetic bombardment is provided by sputtering-gas ions.
Ionized PVD (I-PVD) techniques 4 have a highly ionized deposition flux, offering control of the energy and the directionality of the depositing species by applied electric and magnetic fields. This approach has yielded low-temperature-deposited alumina films with higher crystallinity than for conventional PVD. However, below 700 °C the films typically comprise θ-, κ-, and/or γ-alumina rather than α. Fig. 1(a) . These results prove that the α- (Fig 1(b) ). Relaxation occurs by the introduction of misfit dislocations at the Cr 2 O 3 /Al 2 O 3 interface; as shown in Fig.   3 (c). On the other hand, for the α-Cr 2 O 3 grain on the right in Fig. 3(a) , the lattice planes in the template terminate at a [0001]-oriented facet at the interface, 13 followed by amorphous (as verified by electron diffraction) Al 2 O 3 .
The presence of γ-Al 2 O 3 in the samples deposited onto [0001]-oriented templates is evident (Fig. 1(c) 9
